When under drought, plants activate a range of self-protective responses. Among these are activation 16 of the antioxidant system and changes in stomatal aperture. The antioxidant system can remove the 17 reactive oxygen species produced under drought conditions and so mitigate oxidative damage. Water 18 becomes a severely limiting resource for plants suffering drought stress, so they generally close their 19 stomata to reduce water loss. We examined changes in the activities of the antioxidant enzymes and 20 altered gene expression patterns in Zanthoxylum bungeanum plants exposed to drought by irrigation 21 with 20% PEG6000. We also recorded changes in stomatal aperture as the drought persisted. 22 Relationships between the antioxidant system and stomatal aperture were analyzed in relation to 23 gene expression. The results indicate that under drought stress, POD, CAT, APX, proline, MDA and 24 related genes all show positive responses to drought, while SOD and its genes showed a negative 25 response. The relationship between drought duration and stomatal aperture was considered. Stomatal 26 aperture declines exponentially as drought duration increases. 27 28
Introduction 29
Zanthoxylum bungeanum Maxim. (common name Chinese prickly ash, family Rutaceae) is 30 widely distributed in Asia [1] where it is an important economic crop. Evolution and natural 31 selection have led the epidermis of Z. bungeanum to bear prickles. This species also has strong resulting in reduced clearance. NRX1 is able to reduce oxidized antioxidant enzymes and has a stable 210 antioxidant system [38] . However, in the gene expression level study, the expression level of NRX1 211 was down-regulated. It is concluded that drought interfered with the reduction of NRX1 against 212 oxidase.
213
In summary, the plant's antioxidant system and stomatal aperture play important roles in 214 responding to drought stress, which helps with survival. By analyzing the regulatory relationships, 215 we show there is a close relationship between the antioxidant system and stomatal aperture. On the 216 one hand, the antioxidant system can act as a signal to regulate stomatal aperture, while, on the other, 217 stomatal closure can conserve water and so help maintain the stability of the antioxidant system. 
